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THE WASTE M NI M ZATI ON_NATI ONAL PLAN

Executi ve Sunmary

The U. S. Environnmental Protection Agency (EPA) is commtted to
maki ng pol lution prevention the guiding principle of the Agency's
environnmental efforts. The 1984 Anendnents to the Resource
Conservation and Recovery Act and the 1990 Pol lution Prevention Act
set in policy the preference for source reduction over waste
managenent. EPA is reaffirmng this commtnent. Wth the rel ease of
t he Wwaste Minimization National Plan on Novenber 18, 1994, EPA outlines its
maj or goals, objectives, and action itens to pave the way toward
national reductions in the generation of hazardous waste.

This Plan focuses on reduci ng the generation and subsequent
rel ease to the environnent of the nost persistent, bioaccumulative,
and toxic constituents in hazardous wastes, and establishes three
goal s:

1) To reduce, as a nation, the presence of the nost persistent,
bi oaccunul ative, and toxic constituents by 25 percent by the
year 2000 and by 50 percent by the year 2005.

2) To avoid transferring these constituents across environnent al
medi a.

3) To ensure that these constituents are reduced at their source
whenever possible, or, when not possible, that they are recycl ed
in an environnmental |y sound manner.

EPA does not expect that each and every generator of persistent,
bi oaccunul ative, and toxic constituents in hazardous waste w ||
reduce the generation of these constituents in waste by the |levels
and tinme franes presented above. EPA intends for these reductions to
be achi eved nationally by EPA, states, and generators working
t oget her.

EPA encourages all states and generators of hazardous waste
cont ai ni ng persistent, bioaccunulative, and toxic constituents to
define their own baseline years, set their own goals and target years
for achieving their goals, and track their own progress toward their
goals. This flexibility will allow states and generators that have
al ready begun source reduction and pollution prevention to begin
measuring their successes fromthe year they started, and will give
themflexibility in how they contribute to the national goals.

EPA sought w despread input frominterest groups, citizens,
i ndustry, the states and federal regulators, and technical experts,
to establish this Plan. Five key nessage recurred as a conmon thene
t hroughout the many di scussions and comments fromthe public, and the
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Agency used these to devel op the backbone and five objectives of the

Pl an.

The Pl an presents a conbi nation of voluntary, regulatory, and

institutional nmechanisns to achi eve these objectives, as descri bed
briefly bel ow

£

Qoj ective 1: Develop a framework for setting nationa
priorities; develop a flexible screening tool for
identifying priorities at individual facilities; identify
constituents of concern. EPA will prioritize pollution
prevention efforts based on risk. The Agency will devel op
a screening tool to help states and i ndustry set source
reduction priorities. It wll be based primarily on the

i nherent hazard of constituents but also wll be applicable
to hazards posed by nanagenent practices. The Agency

al ready has devel oped a prototype screeni ng approach
addressing netals in hazardous wastes managed by conbustion
and netals in releases fromconbustion, and will use it to
set initial waste mnim zation priorities.

In addition, the Agency will use the screening tool to
develop a list of high-priority constituents for source
reduction and recycling, to assist those states and
generators that are not able to apply the screening tool.

Qoj ective 2: Pronote nultinmedia environnental benefits and
prevent cross-nedia transfers. The Agency will propose

gui dance that encourages inplenentation of nultinedia

pol lution prevention prograns at all facilities. Pollution
prevention often is not applied cohesively across different
departnents at facilities or between EPA or state offices
and conpanies. EPA will work with states and facilities to
i ncorporate efforts across nedia and avoid duplicative and
count er producti ve work.

Qbj ective 3: Denonstrate a strong preference for source
reduction; shift attention to the nation's hazardous waste
generators to reduce hazardous waste generation at its
source. EPA will pronote the focusing of technical

assi stance on small- and nedi um sized generators of high-
priority constituents; pronote the incorporation of waste
mnimzation in inspection, permt witing, and enforcenent
prograns; devel op denonstration projects focusing on
priority constituents; and provi de EPA Regi ons and states
with waste mnimzation training for inspectors, permt
witers, and enforcenent officials, anong other actions to
achi eve this objective.

oj ective 4: Cearly define and track progress; Pronote
accountability for EPA, states, and industry. EPA wl|
identify data necessary to eval uate progress in reducing
t he nost persistent, bioaccunulative, and toxic
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constituents. EPA will explore databases that contain

i nformati on on hazardous waste quantities and how they are
managed (such as the Bi ennial Reporting System (BRS)

Dat abase), and on how toxic chemcals are rel eased to the
envi ronnent and are managed (the Toxic Rel ease | nventory
(TRI') Database).

(bj ective 5: Involve citizens in waste m nim zation

i npl enent ati on decisions. EPA will continue to encourage
generators of hazardous wastes to share information with
the public and be accountable to the public. 1In
particul ar, EPA encourages facilities to share information
on progress towards waste mnim zation initiatives that
were specifically identified. EPA will publish guidance to
EPA Regi ons, states, and industry, identifying how waste

m nim zation informati on could be made avail able to the
public.
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THE WASTE M NI M ZATI ON_NATI ONAL PLAN

Hi stori cal Background

Over the past 20 years, the United States Environnental
Protection Agency (EPA) has nmade great strides in environnental
protection through the treatnment and clean up of pollutants. It has
becone cl ear, however, that managi ng waste only after it is generated
("end-of - pi pe" controls) cannot adequately address the inportant
envi ronnmental issues facing the nation today.

In 1991, approximately 306 mllion tons of hazardous waste were
generated in the United States!. In addition, approximtely 3.2
billion pounds of toxic chemcals were released into the
environment.? To reduce hazardous waste generation and toxic
chem cal releases to air, water, and land, EPAis commtted to
encour agi ng pollution prevention at the source whenever possible.

The Resource Conservation and Recovery Act (RCRA), as anended by
t he Hazardous and Solid Waste Anendnents of | 984 (HSWA), enphasizes a
national policy that focuses on source reduction as the highest
priority. Wth the passage of HSWA, Congress specifically declared
that the reduction or elimnation of hazardous waste generation at
t he source should take priority over managenent (i.e., recycling,
treatnent, or disposal) of waste after it is generated.

In 1990, Congress further confirned the key role of pollution
prevention in the nation's environnental protection schene, by
passing the Pollution Prevention Act. |In the Act, Congress
essentially codified as | aw the hierarchy of managenent options that
mrror those espoused by EPA s waste nanagenent prograns, i.e.,
prevention first, then environnmentally sound recycling, treatnent,
and di sposal .

In her 1993 Earth Day statenment, EPA Adm nistrator Carol M
Browner said "this Admnistration is conmtted to making pollution
prevention the guiding principle of all our environnental efforts.”
This Waste M nim zation National Plan is a reflection of that
commtnment. (For definitions of waste m nim zation, source
reduction, recycling, and pollution prevention, see Appendix A)

Previ ous Rel eases: Draft Hazardous Waste M ninmi zati on and Conbusti on

! Based on 1991 Biennial Report Data, United States
Envi ronnent al Protection Agency.

2 Based on "1992 Toxics Rel ease Inventory; Public Data
Rel ease,"” United States Environnental Protection Agency, EPA 745-
R-94-001, April 1994,



Strategy and Draft Waste M nim zation National Plan

On May 18, 1993, Admi nistrator Browner rel eased EPA s
Draft Strategy on Hazardous Waste M nim zation and Conbustion. One
of the Strategy's main goals was to reduce the anount of hazardous
waste generated in this country through
establishing a strong preference for source reduction over waste
managenent. It also called for a better nmethod of encouragi ng public
participation in setting a national source reduction agenda. Over
the next 12 nonths, EPA held di scussions with various stakehol ders
i ncluding public interest groups, citizens, industry, state and
federal regulators and technical experts. These discussions focused
on waste mnimzation and other goals identified in the Draft
Strategy.?®

Then, in May of 1994, EPA rel eased the Draft Waste M nim zation
National Plan. The Draft Plan proposed a series of waste
mnimzation initiatives to reduce the anount of hazardous waste
destined for conbustion, and proposed a |onger-termeffort to
mnimze all hazardous waste generated. EPA again sought input from
st akehol ders on the Plan. The Agency held a three-day focus group
nmeeting with "external stakeholders” and a one-day neeting with
states in Septenber 1994, as well as a neeting with environnental
groups in Qctober 1994. EPA al so announced the Plan and a draft
nmet hodol ogy for setting waste mnimzation priorities in the Federal
Regi ster and invited public comment.

Today's Rel ease: EPA's Waste M nim zation National Plan

Nati onal Waste M nim zation CGoal s

The National Plan addresses those constituents in hazardous
wast e, or conpounds they degrade to, that pose potential threats to
human health and the environnent, because they are:

E Persistent, after they are released into the environnent
(i.e., they generally do not break down into other
subst ances once they are released into the environnent;

E Bi oaccunul ative i.e., they tend to accunmulate in plant and

3 Oher goals of the 1993 Draft Strategy on Hazardous Waste
M nim zation and Conbustion were: strengthening federal controls
gover ni ng hazardous waste incinerators and boilers and industri al
furnaces (BIFs); enhancing public participation at the tinme for
and prior to permtting a facility; assessing multi-pathway risk
at each conbustion facility to be permtted and considering the
assessnent prior to making a permt decision; and ensuring that
regul atory and permt requirenents are vigorously enforced.



animal tissues); and

E Toxi c, thereby having the potential to harmthe environnment
or adversely inpact hunman health (e.g., cancer,
reproductive, and nutagenic health effects).

The Pl an presents three goals:

1) To reduce the anmount and toxicity of the nobst persistent,
bi oaccunul ative, and toxic constituents in hazardous wastes that
are generated by 25 percent in the year 2000 and by 50 percent
by the year 2005.

2) To avoid transferring persistent, bioaccunul ative, and toxic
constituents across environnental nedia.

3) To ensure continual inprovenent in reducing these constituents
at their source whenever possible, or, when not possible, that
they are recycled in an environnentally sound manner.

EPA intends for these goals to be achieved by states and
generators working together. However, EPA does not expect that every
generator will reduce the generation of constituents in wastes by the
levels, or tinme periods specified in the goal;* rather, we expect the
nati onal goal to be reached on an aggregated basis.

| mpl ement ati on Rol es

I dentifying the roles that stakeholders can play in inplenenting
this Plan is essential to effecting neaningful waste reduction.
Based on st akehol der comments, EPA has outlined suggested roles for
generators, states, and EPA

It should be noted that one of the major nessages that EPA
recei ved from stakehol ders in developing this Plan was that the
approaches used to acconplish the objectives in the Plan should all ow
states and industry a great deal of flexibility. EPA recognizes that
i ndi vi dual generators have the best information on which waste
mnimzation alternatives are technically and econom cally feasible.
(For specific exanples of sone generators' recent source reduction
and recycling inplenentati on successes, see Appendix B.) In
addition, many states already have an effective framework and
prograns that are resulting in real reductions in hazardous wastes
and em ssions. This Plan serves as a basic framework fromwhich to

“* EPA will generally use 1991 as the baseline year in
measuring national progress; however, EPA also believes that
generators should be able to select a different base year for
measuring their progress against their own goals and the national
goal, to account for reductions they have al ready achi eved.
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expand and does not preclude industry and states fromsetting their
own priorities and goals, and neasuring their own progress. Roles
have been defined in recognition of these facts.

EPA encourages all generators of hazardous wastes containing
persi stent, bioaccunulative, and toxic constituents to set their own
goal s and target years for achieving their goals, and track their
progress toward their goals. In addition, sone generators began
waste mnimzation activities many years ago and may wi sh to neasure
their progress relative to a different baseline year than 1991, the

year EPA will use to neasure the nation's progress. |In setting their
own priorities and inplenenting source reduction and recycling
activities, we expect that generators will consider factors such as

techni cal and econom c feasibility, product stewardship, and
conmuni ty concerns.

States will contribute to achieving the national goal by
establishing their own goals and priorities. EPA does not anticipate
conflicts between the national goals and state-level goals.

EPA Headquarters wi Il develop a screening tool that EPA Regi ons,
states, and industry can apply as a point of departure in setting
their owm priorities. EPA w Il also apply this tool to develop a
national list of priority constituents to assist states or generators
that are unable to apply the screening tool thenselves.

EPA will provide support to generators, states, and EPA Regi ons
as they inplenent this Plan. 1In addition, in the event that
generators and states do not make progress toward the goal over a
certain tinmeframe, EPA will consider whether a greater federal role
i S needed.

Pl an (bj ectives

EPA received many comments during stakehol der discussions and
public review. The National Plan reflects careful consideration of
all of these comments. Five key nessages recurred as a common t hene,
and these have becone the foundati on and objectives of the National
Pl an.

This Plan outlines a conbination of voluntary, regulatory and
institutional nmechanisns to achi eve these five waste m nim zation
obj ectives. These objectives and the actions EPA is taking to
i npl ement them are descri bed bel ow.

oj ective 1: Develop a framework for setting national priorities;
devel op and distribute a flexible screening tool for identifying
priorities at individual facilities; identify constituents of
concern.

Qoj ective 2: Pronote nultinmedia environnental benefits and prevent

4



cross-nedi a transfers.

(bj ective 3: Denonstrate a strong preference for source reduction;
shift attention to the nation's hazardous waste generators to reduce
hazardous waste generation at its source.

oj ective 4: Cearly define and track neasures of progress. Pronote
accountability for EPA, states, and industry.

oj ective 5: Involve citizens in waste mnimzation inplenmentation
deci si ons.

EPA projects related to each objective that are already underway
or that will be pursued in the future are discussed below. EPA al so
wi |l explore the value of inplenenting other actions as described in
Appendi x C.

hjective 1: Develop a franework for setting national priorities;
devel op and distribute a flexible screening tool for identifying
priorities at individual facilities: identify constituents of
concern.

EPA will set priorities for source reduction and environnental |y
sound recycling based primarily on the inherent hazard of
constituents and wastes. This approach is particularly effective in
addressing multinedia risks that are "difficult to predict,"” such as
those that could result fromunexpected failures of waste managenent
practices (e.g., conbustion unit operation "upsets”, landfill Iiner
| eaks, and transportation accidents) and from unexpected occupati onal
exposures. This approach inplies a broader role for source reduction
and environnental |y sound recycling, addressing "high-hazard"
constituents regardl ess of howthey ultimately are nmanaged. It is
consistent wwth the statutory |language in RCRA and in the Pollution
Prevention Act which strongly pronotes source reduction over waste
managenent .

At the sane tinme, EPA recognizes that there may be situations
where rel eases fromindustrial processes and waste managenent
practices pose significant risks or hazards that could be addressed
by pronoting source reduction or environnentally sound recycling.
This may include risks fromconstituents that are difficult to nmanage
using certain practices (e.g., netals, which are not destroyed by
conbustion and remain potentially available to the environnent).
Consequently, the Agency al so plans to exam ne, where appropriate,

t he hazard associated wth, for exanple, Toxics Release Inventory
(TRI) rel eases.

ACT| ONS:

E EPA wi Il develop a screening tool and a list of high-priority
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constituents for source reduction and recycling.

EPA' s primary objective is to pronote source reduction and
environnental |y sound recycling for persistent, bioaccunul ative, and
toxic constituents in wastes and rel eases. At the sanme tine, EPA
wants to provide flexibility to EPA Regions, states, and facilities.
To this end, the Agency is devel oping a screening tool to help users
set source reduction priorities. EPA plans to nmake the screening
tool available (at least in draft) in 1995.

The screening tool will be based primarily on the inherent
hazard of constituents, but will also be applicable to potenti al
hazards posed by managenent practices. The core of this screening
tool will be an assessnent of the hazard of constituents based on
their persistence, bioaccunulation, toxicity, and quantity (i.e.,
mass). The Agency will al so consider including other nultinedia
factors as well, such as the potential for constituents to degrade
strat ospheric ozone or to lead to ground water contam nation
pr obl ens.

Al t hough EPA is using this subset of factors in setting initial
priorities on a national basis, this does not preclude generators,
states, and EPA Regions from considering a variety of other relevant
factors in establishing their specific priorities. States and
industry are likely to possess nmuch nore detailed informati on on the
ri sks posed by wastes and rel eases (e.g., information on surroundi ng
popul ations or sensitive ecosystens that may be exposed to rel eases
of constituents) and can adjust their priorities accordingly. EPA
Regi ons and States may have other concerns as well (e.g.,
envi ronnental justice and waste managenent capacity) that woul d be
factored into their priorities.

To establish initial national priorities and to assist states or
facilities that cannot apply the screening tool thensel ves, EPA plans
to develop an initial list of high-priority constituents for source
reduction and recycling froma national perspective.

E EPA will use the results fromthe prototype screeni ng approach
to set priorities for netals.

EPA has devel oped a prototype screening tool addressing netals
i n hazardous wastes that are conbusted. The screening tool is based
| argely on the draft methodol ogy described in Setting Priorities for
Hazar dous Waste M nim zation (July 1994), with sone inportant
nmodi fications. (See the Addendumto this National Plan for further
details on the approach and results.)

hjective 2: Pronote multinedia environnmental benefits and prevent
cross-nedi a transfers.

In the Pollution Prevention Act of 1990, Congress nade it clear
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that pollution prevention nust be inplenented in a nmultinedia
framewor k, even though nost environnental statutes are nedia
specific. The goals in this National Plan are structured to address
this concern. For exanple, the goals are stated in terns of
reductions of specific constituents within wastes, rather than
reductions of hazardous wastes as a whole. As a result, achieving
the goal should create benefits for preventing pollution to al

medi a.

ACTI ON:

E EPA wi || propose guidance to encourage the inplenentation of
mul ti medi a pollution prevention prograns at all facilities.

One of the strongest nessages from stakehol ders in response to
EPA's Draft Waste M nim zation National Plan and CGuidance to
Hazar dous Waste Cenerators on the El enents of a Waste M nim zation
Programin Place was that pollution prevention planning efforts are
often not coordinated across nedia. This occurs both within
conpani es, where different departnments may have responsibility for
different nedia pollution control prograns, and between EPA or state
of fices and a particul ar conpany, where different offices encourage
pol lution prevention planning without fully incorporating cross-nedi a
inpacts. Oten, this results in duplicative, tinme-consum ng, and
sonetimes counterproductive efforts.

As a first step toward neeting this objective, EPA w Il expand
the scope of its Quidance to Hazardous WAste Cenerators on the
El enents of a WAste M nim zation Programin Place to encourage
i npl emrentation of nmultinmedia pollution prevention prograns at al
facilities. EPA wll work closely wwth all states, particularly
t hose that have noved forward on nultinedia pollution prevention and
permtting progranms, since these states' prograns nmay serve as useful
nodel s for the future.

hjective 3: Denonstrate a strong preference for source reduction;
shift attention to the nation's hazardous waste generators to reduce
hazardous waste generation at its source.

In the past, the primary enphasis was placed on ensuring the
saf e managenent of hazardous wastes once they were generated. The
1984 anendnments to RCRA initiated a shift in focus toward the
generation of the waste, requiring generators to certify that they
have a "programin place" to reduce the volunme and toxicity of their
hazar dous wastes. ®

®> Large quantity generators nust certify that they have a
"programin place" on manifests when they ship their wastes off-
site (8 3002(b)); generators who also treat, store, or dispose of
their wastes on-site nust certify that they have a "programin

7



The National Plan continues this shift of attention toward
pol I uti on preventi on and hazardous waste generators. Action itens
t hat encourage generators to inplenent waste m nim zati on prograns
are di scussed bel ow.

ACTI ONS:
E EPA wi Il inplement several VOLUNTARY MECHANI SMS, i ncl udi ng:
1) Pronote focused technical assistance to small- and nmedi um

si zed generators of constituents of concern.

EPA entered into a cooperative agreenent with the National
Pol I uti on Prevention Roundtable (NPPR) to develop a strategy for
provi di ng technical assistance to generators of high-priority
constituents. Over 120 state and | ocal pollution prevention
techni cal assistance centers across the country assist thousands of
wast e generators each year. The centers help generators identify
cost-effective waste reduction nmethods, thereby helping themto rely
| ess on costly waste nanagenent. EPA will work with the NPPR during
1995 to inplenent and expand this strategy.

2) Devel opi ng outreach and conmuni cati on nmechani sns.

EPA wi || devel op pollution prevention technical guidance manual s
for selected industrial sectors or processes generating high-priority
constituents. The technical guidance nmanuals will exam ne source
reduction and environnental ly sound recycling alternatives and assess
the technical/economc feasibility and potential environnental
i npacts of each alternative. EPA will set up nmechanisnms to
dissemnate this infornmation to regul ators, technical assistance
centers, and other stakeholders. |In addition, the Agency wll
prepare a docunent that identifies prom sing research underway to
reduce generation of priority constituents.

3) Provi di ng gui dance to states on incorporating waste
m nim zation in hazardous waste managenent pl anni ng.

Section 104 (c) (9) of the Conprehensive Environnmental Response,
Conmpensation, and Liability Act (CERCLA) requires states to assure
t hat adequate capacity exists to nmanage hazardous wastes generated
over a 20-year period. Failure to provide this assurance results in
deni al of Superfund Trust fund noney for renedial actions. To nmake
this showi ng, EPA has asked states to submt Capacity Assurance Pl ans
(CAPs) that denobnstrate the state's understanding of current in-state
hazar dous wast e managenent, and to devel op plans for future

pl ace” (8 3005(h)). Small quantity generators mnmust certify when
they ship their wastes off-site, but they certify that they are
making a "good faith effort” to reduce their wastes.
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managenent of hazardous waste.

EPA plans to rel ease a draft waste mnim zation gui dance
docunent in 1995 to aid states in developing the waste m nim zation
conponent of hazardous waste managenent planning efforts. The
gui dance w || enphasize flexibility in state planning of waste
m nimzation activities and cover: data sources and nethods for
setting priorities; making projections of future reductions, and
measuring progress; barriers and incentives to increased use of waste
m nim zation; and state program and generator success stories. The
CAP programw || incorporate comments fromstates on the draft
docunent, and al so plans to nake sone grant funding available to
states for this voluntary effort.

E EPA wi Il inplenment several nechanisns within the RCRA REGULATORY
framewor k, i ncl udi ng:

1) Devel oping a program for working with generators to pronote
waste mnimzation

Wi | e many conpani es have nade significant progress in waste
m nim zation over the past ten years, quantitative and anecdotal data
indicate that there are still many conpani es who have not taken
advant age of the potential hazard reduction and cost savings benefits
of waste m nim zation planning. Consequently, EPA's Ofices of Solid
Wast e and Enforcenent and Conpliance Assurance w || devel op during
1995 a program which identifies howto work with generators that wll
encourage waste mnimzation progress. For exanple, EPA believes
t hat generators who ship wastes that are identified as high-priority
off-site for treatnent, storage or disposal, and generators who
manage their wastes on-site could conplete an anal ysis of cost
effective waste mnim zation options. EPA will work with these
conpani es to encourage conpletion of such on analysis. EPA wll
enphasi ze flexibility in conducting such analysis. |In 1995 EPA and
the States will devel op and begin inplenenting an action specific
plan to enable this to take pl ace.

2) | ssui ng revised gui dance on the use of Suppl enental
Envi ronmental Projects (SEPs).

The revised policy will provide greater ease to Regions and
states in constructing viable SEPs as a tool in negotiating
enforcenment settlenments. This docunment will provide better guidance
on appropriate circunstances for their use, as well as clarifying
activities that qualify for inclusion in a SEP. This guidance wll
be issued in 1995.

3) Wor ki ng with EPA Regions and states to provide waste
mnimzation training for inspectors, permt witers and
enforcenment officials.



Many facility stakehol ders have expressed concern that
i nspectors, permt witers, and enforcenent officials do not
adequat el y understand waste minim zation principles froma production
process perspective. To renedy this situation, EPA is devel oping a
nati onal handbook and training course on the principles of waste
mnimzation. This training is designed for inspectors, who nust
verify that generators have certified that they have a waste
mnimzation programin place, for RCRA permt witers, who pronote
waste mnimzation conditions in RCRA permts, and for enforcenent
officials, who assist in pronoting waste m nim zation through (SEPs).
Several EPA Regions and states have waste mnim zation training
prograns avail abl e, and nmany ot hers have expressed strong interest in

establi shing one. The handbook and training course will build on the
waste mnimzation inspection prograns currently used in EPA Regi ons
and states, and wll network existing training capability in Regions

and states to incorporate waste mnim zation principles into
i nspection, permt witing, and enforcenent functions. The handbook
and training curriculumw ||l be devel oped conpleted in 1995.

E EPA wi Il inplenment several | NSTITUTI ONAL MECHANI SMS, that w ||
all ow the RCRA programto be inplenented so as to encourage the
EPA Regional Ofices and State environnental agencies to
facilitate generators' waste mnim zation actions, including:

1) | ncorporating the goals devel oped in the National Plan into
the RCRA | nplenmentation Plan (RIP)

Bot h Regi ons and states use the RIP to focus their RCRA program
activities each fiscal year. The R P designates national RCRA
priorities for the year and outlines expectations that EPA
Headquarters places on priority actions to be inplenented by Regi ons
and states. For exanple, in the Fiscal Year 1995 RIP, EPA outlined a
process by which Regions and states could identify generators of
hazardous wastes going to conbustion units and use a variety of tools
to encourage these generators to pursue further waste mnim zation
activities. EPA intends to incorporate the national goals presented
inthis Plan into the RIP for Fiscal Year 1996 and foll ow ng years.
The RIP will be the primary vehicle for setting EPA s expectations
for state hazardous waste prograns to acconplish the national goal
along with accountability neasures for states and Regions to show
their progress in neeting the national goal (see bel ow).

2) Devel opi ng accountability nmeasures and incentives for the
Regi ons and states to pronote acconplishnments toward
achi eving the national goals.

Under the current hazardous waste programinpl ementation schene,
there are few incentives for EPA Regions and states to focus their
attention on hazardous waste generators. Myst programactivities
focus on the treatnent, storage, and disposal facilities managi ng the
hazardous waste that is generated. Accountability neasures, which
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EPA Headquarters uses to track the inplenentation actions of states
and Regions, typically focus on treatnent, storage and di sposal
facilities. In revising the schene of accountability neasures, EPA
intends to put a heavier focus on hazardous waste generators. EPA is
working to devel op a revised schene for the fiscal years follow ng
1995.

hjective 4: ddearly define and track neasures of progress. Pr onot e
accountability for EPA, states, and industry.

ACTI ON:

E EPA will identify necessary data to evaluate progress in
reduci ng the nost persistent, bioaccunulative, and toxic
constituents

To avoid information collection and processi ng burdens, EPA w ||
expl ore using existing data sources to eval uate national progress
toward the goal. Databases exist that contain information on
hazardous waste quantities and how they are managed (the "BRS"
dat abase), and on how toxic chemcals are released to the environnment
or are managed (the "TRI" database). EPA is reassessing the ability
of these and ot her hazardous waste infornation databases (e.g., state
dat abases) for neasuring progress in waste mnimzation, through the
"Measurenent Pilot Projects". EPA has sponsored these Pilot Projects
with four states. Each state will submt to EPA state-I|eve
eval uati ons and recomendati ons about collecting data to neasure
waste m nimzation progress. EPA will receive those states
recommendations in Fall/Wnter 1994.° In addition, EPA is taking a
conprehensi ve | ook at waste information needs, including data needed
to measure waste m ni m zati on.

hjective 5: Involve citizens in waste m nim zation inplenentation
deci si ons.

ACT| ONS:

E EPA will continue to encourage generators of hazardous wastes to
share waste mnimzation priorities and initiatives, and be
accountable to the public.

As part of the Biennial Report, EPA has just published a |list of
| arge quantity generators of hazardous waste (using 1991 data), that
were required to certify that they had a Waste M nim zation Program
in Place. By putting this information up on the Internet and the
RTKNet, EPA expects that the list wll reach a nuch w der audi ence
t han has been possible using only paper publications. This
information is one tool for the general public to use in better

® The four states are Al aska, Chio, Oregon, and Washi ngton.
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under st andi ng the source reduction and environnentally sound
recycling efforts of hazardous waste generators. Menbers of the
general public who are nost directly affected by hazardous waste can
al so becone nore famliar with hazardous waste generation patterns as
a result of publication of this list. The publication of the |ist
also will enable themto pursue further sources of information.

E EPA wi || publish guidance to Regions, states, and industry,
i dentifying when and how waste m nim zation information should
be made available to the public during the permt process.

EPA is planning to publish a final rule in the sumer of 1995 on
"RCRA Expanded Public Participation and Revisions to Conbustion
Permtting Procedures” (see June 2, 1994 proposal, published at 59 FR
28680). In addition to the final rule, EPA plans to devel op
gui dance, in fall 1995, that focuses specifically on § 124, Subpart B
of RCRA procedures applicable to RCRA permts. This guidance
reflects EPA's desire for the public to understand and conment on
waste mnim zation.

Thi s gui dance to EPA Regions and states will include information
such as:
° Procedures for highlighting pollution prevention
information in any public notices.
° Instructing permt witers to acquire facility-specific

waste mnimzation information and nake it available to the
public. Facility specific information that may be
hi ghl i ght ed 1 ncl udes:

- Hi storical TRl information for facilities in question,
(highlighting chem cal generation, recycling,
treatment, transfers and rel eases, and pollution
prevention activity).

- Hi storical Biennial Report data, highlighting waste
generation, waste managenent, and waste mnim zation
activities.

- Any previous 3002(b) or 3005(h) waste mnimzation
programin place certifications signed by facilities
and any publicly avail abl e non-CBI supporting
docunentation facilities may have on file.

- A sunmary of any State or |ocal pollution prevention
requi renents (e.g., requirenents for pollution
prevention facility plans), and a copy of facility-
specific publicly avail abl e docunentation (e.g., a
facility-specific pollution prevention facility plan).

- A list of technical assistance contacts that have
informati on on pollution prevention opportunities.

- Pol | ution prevention contacts at facilities.

- Procedures for arrangi ng pollution prevention neetings
with facilities if citizens identify this as a need.
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Appendi x A - Definitions of Terns

In this docunent, EPA is using terns such as "waste
mnimzation," "source reduction,"” "recycling," "environnentally
sound recycling,"” and "pollution prevention." There has been and
continues to be nuch debate over what activities can be classified as
waste mnimzation, for exanple, or as source reduction.

For the purposes of the RCRA Waste M nim zation National Plan,
EPA is reiterating its previous explanation, published in the May 28,
1993 Federal Reqgister at 58 FR 31115, which expl ained and defined
these terns as foll ows:

EPA bel i eves that waste mnimzation, the termenpl oyed by
Congress in the RCRA statute, includes (1) source reduction, and
(2) environnmentally sound recycling. (See later discussion for
further clarification of which types of recycling are not waste
m nim zation.)

The first category, source reduction, is defined in section
6603(5)(A) of the Pollution Prevention Act, 42 U S. C
13102(5)(a), as any practice which (i) reduces the anount of any
hazar dous substance, pollutant, or contam nant entering any
waste stream or otherw se rel eased into the environnent
(itncluding fugitive em ssions) prior to recycling, treatnent, or
di sposal; and (ii) [r]educes the hazards to public health and
t he environnment associated with the rel ease of such substances,
pol [ utants, or contam nants.

The term i ncl udes equi pnent or technol ogy nodifications,
process or procedure nodifications, reformulation or redesign of
products, substitution of raw materials, and inprovenents in
housekeepi ng, mai ntenance, training, or inventory control.

EPA believes this definition is appropriate for use in
identifying opportunities for source reduction under RCRA

The second category, environnentally sound recycling, is
the next preferred alternative for managi ng those pollutants
whi ch cannot be reduced at the source. |In the context of
hazar dous waste managenent, there are certain practices or
activities which the hazardous waste regul ati ons define as
"recycling." The definitions for materials that are "recycl ed"
are found in Title 40 of the Code of Federal Regul ations, 8§
261.1(c). A "recycled" material is one which is used, reused,
or reclainmed.” A material is "used or reused" if it is (i)
enpl oyed as an ingredient (including use as an internediate) in
an industrial process to nake a product (for exanple,

7 40 CFR 261.1(c) (7).



distillation bottons fromone process used as feedstock in

anot her process)* * * or (ii) enployed in a particular function
or application as an effective substitute for a comrerci al
product . * * *8

A material is "reclainmed" if it is "processed to recover a
usabl e product, or if it is regenerated."®

Sone readers of [the May 28, 1993 Federal Register notice]
may question whether certain types of recycling are wwthin the
concept of waste mnimzation. EPA believes that recycling
activities closely resenbling conventional waste nmanagenent
activities do not constitute waste m ni m zati on.

Transfer of hazardous constituents from one environnental
medi um to anot her al so does not constitute waste mnim zation.
For exanple, the use of an air stripper to evaporate volatile
organi c constituents from an agueous waste only shifts the
contam nant fromwater to air. Furthernore, concentration
activities conducted solely for reduci ng vol unme does not
constitute waste mnimzation unless, for exanple, concentration
of the waste is an integral setup in the recovery of useful
constituents prior to treatnent and disposal. Simlarly,
dilution as a neans of toxicity reduction would not be
consi dered waste mnim zation, unless dilution is a necessary
step in a recovery or a recycling operation.

Several questions have been raised regardi ng whet her EPA
consi ders burning a hazardous waste for energy recovery a form of
recycling that is "waste mnimzation." As stated in the My 23,
1994 Draft RCRA Waste M nim zation National Plan (p.2) and in the
RCRA/ Superfund Hotline Monthly Report for July 1994, EPA does not
consi der burni ng hazardous wastes for energy recovery to be "waste
mnimzation." Burning the hazardous waste for its energy val ue
closely resenbl es incineration, a conventional waste nmanagenent
activity, because in both burning for energy recovery and in
i ncineration, constituents are either destroyed by the burning
process or are emtted into the air.

8 40 CFR 261.1(c)(5).
® 40 CFR 261.1(c)(4).



Appendi x B - Exanpl es of Successful Waste M nim zation Actions

Descri bed bel ow are exanpl es of seven hazardous waste
generators' waste mnimzation activities; these exanples outline
process and waste information, results, and cost savings the
generators achi eved.

1.0 HeabLINE: Raw Material Substitution and Process Mdification at
an El ectroni c Conponent Manufacturing Facility

2.0 SICCoE: Electronic Conponents & Accessories/SIC 3674

3.0 Nave & LocaTion oF CowANy: Siltec Silicon; 1351 Tandem Avenue
N.E.; Salem OR 97303; Murray McCareary, 503/371-0041

4.0 CASE STUDY SUMVARY:
4.1 Pollution Prevention Program Description:

Siltec, a 600 enpl oyee conpany, recently adopted a total quality
managenent (TQV) approach to doing business. Anong the benefits of
this approach, Siltec has been able to continuously inprove its
environnmental quality program Siltec's Board of Directors and
shar ehol ders approved a resolution to make safety and environnent al
projects first priority when maki ng deci si ons about capital
i nvestnents and projects.

Siltec established priorities, plans, and goals around four
maj or thenes:

° Reducing or elimnating the use of toxic substances;

° Mnimzing or elimnating the generation of hazardous
wast es;

° Practicing resource conservation; and

° Establi shing strong internal environmental systens to

ensure ongoi ng prevention and protection.

Siltec's first goal was to conpletely elimnate use of
chl or of | uor ocarbons (CFCs) and Hal ons. The second goal was to
elimnate the use of 1,1,1-trichloroethane (TCA) and
trichloroethylene (TCE). Subsequent goals addressed elimnating
acet one, ammoni um hydr oxi de, hydrogen peroxi de, and chromc acid. In
general, Siltec viewed those chem cals being used in the greatest
vol unme as the best opportunities for waste reduction.

After investigating i medi ate waste reduction opportunities
based on chem cal inputs, Siltec addressed waste reduction
opportunities based on energy and water conservation and recycling.

4.2 Process & Waste Informati on:
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TCE and TCA were used in the production processes to renpbve wax
from process equi pnment. By changing the wax used and utilizing an
i ndustrial wax stripper in conbination with hot caustic, the need for
both solvents was elimnated. The replacenent chem cals are commonly
used and present a | ow degree of environnental hazard. Fire fighting
Hal on- based systens were replaced with water sprinklers and carbon
di oxi de or dry chem cal fire extinguisher.

Acet one presented enpl oyees with an unacceptabl e safety hazard.
Through careful study and trials, Siltec identified isopropyl alcohol
as an acceptabl e substitute. Looking to subsequently mnim ze the
generation of waste isopropyl alcohol, Siltec purchased two
i ndustrial boilers that could be fuel ed by al cohol or natural gas.
The al cohol, whose use is being phased out conpletely, wll be used
to fire the boilers. Once the alcohol is elimnated, the boilers
will be fired with natural gas.

Amoni um hydr oxi de and hydr ogen peroxi de were elimnated from
process operations through nodification of the process operations.
These changes resulted in reduced material purchasing and handli ng,
sinplified storage, and | ower waste treatnent and rel ated costs.

Chromc acid is used in an etching process. Process
nmodi fications have resulted in substantially reduced waste chromc
acid. However, an acceptable alternative that will elimnate the use
of chromc acid is still being sought.

Siltec has inplenented several recycling and recovery prograns:

° wast e process heat recovery;

o wat er conservati on;

° paper recycling;

° scrap "poly" recycling;

° shi ppi ng pall et reuse;

° scrap netal recycling;, and

° used drum reuse.

4.3 Scale of Operation: Facility wde

4.4 State of Developnent: Fully inplenented

4.5 Level of Commercialization: Techniques and neasures are
broadl y applicable across other industrial sectors
utilizing conparable technol ogi es and processes.

4.6 Bal ances & Substitutions:



CHEMICAL/ UNITSOF | 1989-1990 | 1990-1991 | REDUCTION ANNUAL
RESOURCE MEASURE USAGE USAGE SAVINGS
)

Freon TF Pounds 73,815 0 100% 129,501
Freon 23 Cylinders 1 0 100% 1,679
Freon 116 Cylinders 2 0 100% 2,725
Trichloroethane Pounds 432 0 100% 695
Trichloroethylene Pounds 18,937 0 100% 11,174
Acetone Gallons 100 0 100% 610
Ammonium Pounds 562,703 435,893 23% 95,340
Hydroxide

Hydrogen Peroxide | Pounds 923,696 610,916 34% 203,660
Isopropyl Alcohol Gallons 11,064 0% 100% NA
Chromic Acid Gallons 8,721 5,967 32% 2,052
Waste

Heat Energy KWH/yr NA NA 175,900/yr NA
Water NA NA NA 12-15% NA
Waste Paper Pounds NA NA 29,000/yr NA
Scrap Poly Pounds NA NA 255,000/yr NA
Empty Drums Drums NA NA 20/week NA

NA = Not Avail abl e
5.0 EcoNoMm Cs:
Less than $150, 000 has been spent for process changes and
opportunity assessnents. Labor costs have not been carefully
nmoni tored and i nstead have been absorbed into general overhead costs.
In 1989, Siltec instituted a five-year pro-active environnmental
effort to upgrade all existing facilities and systens. As of 1992,
over $9 mllion have been invested towards conpletion of this plan.

Costs savings due to particular nmeasures are described in
Section 4.0

6. 0 DaATE CASE STUDY WAS PERFORVMED: 1992

0 The isopropyl al cohol has been converted to a fuel. In
1991, Siltec used 11,420 gallons of isopropyl alcohol.
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7.0 CoNTACTS & C TATI ON

Comrendati on, Second Annual Oregon Governor's Award for Toxics Use
Reducti on, 1992

Oregon Waste Reduction Assistance Program
Oregon Departnent of Environnental Quality
811 S.W Sixth Avenue

Portland, OR 97204

Sandy Gurkewitz — 503/229-5918, Departnent of Environnental
Quality



1.0 HeaDLI NE: Process Modification and Material Substitution at a
Steel MII

2.0 SICCoE: Primary Metal s/ SIC 3312

3.0 Namve & LocaTioN oF CoweaNy:  Oregon Steel MIls; 1000 S.W Broadway,
Suite 2200; Portland, OR 97205; Mark Rowsel |, 503/223-9228

4.0 CASE STUDY SUMVARY:
4.1 Pollution Prevention Program Description:

Oregon Steel MIls, Inc. (OSM is conmtted to environnental
i nprovenents in their procedures and practices as is evidenced by
their Corporate Environnental Policy Statement. The goal is to
reduce air em ssions, toxics use, and hazardous waste generation, and
i ncorporate recycling activities into operations. As part of the
conpany's commtnent, they joined EPA's 33/50 programin 1989. Under
this program OSMw Il attenpt to reduce hazardous waste generation
by 33 percent by the end of 1993 and by 100 percent by 1995.

This policy applies to all facilities owned and operated by OSM
but each facility has al so devel oped site-specific policies as well
as enpl oyee invol venent in waste reduction prograns. OSM establi shed
an Environnmental Commttee to address all issues and review all
chem cal and equi pnent purchases and any process changes. |n 1992,
OSM i npl enment ed a hazardous materials tracking system enabling them
to track materials from purchase to disposal. This allows the
Envi ronmental Commttee to identify and inplenent ongoi ng toxic use
and waste reduction prograns throughout their operations.

4.2 Process & Waste Informati on:

OSM uses an electric arc furnace that produces a dust that is a
i sted hazardous waste (K061). OSM devel oped a gl ass manuf acturing
t echnol ogy known as d assification ™ which recycles this dust al ong
with other materials to nmake a comrercial glass product. The result
is conplete elimnation of the hazardous waste. Approximtely 7,000
tons per year of the dust is reused in the glass production in
addition to the conservation of natural resources (e.g., iron ore),
which is normally required in the glass production.

Anot her effort of OSMinvol ved changing fromatom zing to non-
atom zing nozzles in their paint spray equipnent. This change
resulted in a 15 percent reduction in paint waste residues and
all owed the use of a paint that is |lower in solvents.

In 1992, OSMvoluntarily elimnated PCBs fromits plant by
replacing three PCB-containing transformers wi th non-PCB
transforners. The conpany al so replaced their chromumrefractory
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brick with the Dol onetic type used for lining ladles. The inert
materials fromnon-chrom um bricks pose little harmto the

envi ronnent by reducing exposure to chromium particul ates and contain
no | eachabl e constituents.

4.3 Scale of Operation: Facility-w de
4.4 State of Developnent: Fully inplenented

4.5 Level of Commercialization: Techniques and neasures are
broadly applicable across other industrial sectors
utilizing conparable technol ogi es and processes. OSM
predicts that within the next few years, nationw de use of
G assification ™Mwill elimnate 250,000 tons of hazardous
waste fromtreatnent or |and di sposal

4.6 Bal ances & Substitutions:

CHEMICAL/ UNITSOF 1993 1994 REDUCTION ANNUAL
RESOURCE MEASURE USAGE USAGE SAVINGS
®
K061 Tons 7,000 7,000 100% recycled NA
PCB oils Gallons 4,000 0 100% NA
chromium Bricks 460,000 0 100% NA
refractory bricks

NA = Not Avail abl e
5.0 Ecovom cs:

An estimted revenue of $6, 384,000 per year should yield an
approxi mate 4 year pay back for the 3 assification ™process. An
addi ti onal savings of $1,820,000 results from decreased di sposal
costs.

Elimnation of chromumrefractory bricks resulted in a
financial savings of $2,300,000 per year in purchasing costs.
Addi ti onal savings from hazardous waste disposal, transportation, and
handl i ng costs were not estinated.

By elimnating all PCBs fromthe facility, OSMreduced future
financial and environnental liabilities.

6.0 DaATE CASE STUDY WAS PERFORVED: 1992
7.0 CoNTACTS & C TATI ON

W nner, Oregon Governor's Award for Toxics Use Reduction, 1993.
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Oregon Waste Reduction Assi stance Program
Oregon Departnent of Environnental Quality
811 S.W Sixth Avenue

Portland, OR 97204

Sandy Gurkewitz -- 503/229-5918, Departnent of Environnental
Quality



1.0 HeapbLINE: Material Substitution and Process Change at a Trucking
Conpany

2.0 SICCopE: Trucking/SIC 42

3.0 Namve & LocaTioN oF CowaNy:  Consol i dat ed Frei ghtways; P. O Box
3420; Portland, OR 97208; Larry Stub, 503/499-3281

4.0 CASE STUDY SUMVARY:
4.1 Pollution Prevention Program Description:

The Portl and shops of Consolidated Frei ghtways Mtor Freight
have formed a Hazardous Waste Reduction Comm ttee nmade up of al
| evel s of personnel. The responsibilities of the Commttee include
studyi ng, testing, and reconmendi ng substitute chem cals and
processes for hazardous waste streans at these facilities. They also
provi de training and hel p personnel as they adjust to new chem cal s
or processes. The Committee inplenented a materials substitution in
t he conpany's dust abatenent equipnent in an effort to reduce
hazar dous wast e.

4.2 Process & Waste Informati on:

The conpany used dust abatenent equi pnent when perform ng brake
relining on their vehicles. Use of water soluble chem cals
elimnated the need for stoddard solvent. This new process only
requi red buil ding new punping units to hold the liquid for this
process, but resulted in a reduction of 631 pounds per week in the
producti on of hazardous waste. |In addition, this has reduced
enpl oyee exposure to stoddard sol vent along with reducing the anount
of waste to dispose.

4.3 Scale of Operation: Facility-w de
4.4 State of Devel opnent: Fully inplenented
4.5 Level of Commercialization: Techniques and neasures are
broadly applicable within the autonotive/trucking
i ndustri es.
5.0 EcoNoMm Cs:
An initial investnent of $6,000 was required to build and
i npl enent the new equi prment. A cost savings of approximtely $7, 400
per year resulted in a payback period of |ess than one year.
6.0 DATE CASE STUDY WAS PERFORMED: 1991
7.0 CONTACTS & G TATION

Co-wi nner, Oregon Governor's Award for Toxics Use Reduction,
1991.



Oregon Waste Reduction Assi stance Program
Oregon Departnent of Environnental Quality
811 S.W Sixth Avenue

Portland, OR 97204

Sandy Gurkewitz -- 503/229-5918, Departnent of Environnental
Quality
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1.0 HeapLINE: Process Modification at an El ectroni ¢ Conponent
Manuf acturing Facility

2.0 SICCoE: Electronic Conponents & Accessories/SIC 3674

3.0 Namve & LocaTioN oF CowaNy: I ntel Corporation; 5200 NE El am Young
Par kway; Hillsboro, OR John Harland, 503/642-6479

4.0 CASE STUDY SUMARY:

4.1 Pollution Prevention Program Description:

Intel Corporation is commtted pollution prevention which has
been institutionalized and nmade a goal at all |evels of the conpany.
Intel has established priorities, plans, and goals that include:

° Eli mnating the use of CFCs by 1992;

° Ti ei ng executive bonuses to environnental perfornmance;

° Creating the Environnental, Health, and Safety Departnent
(EHS);

° Comm tting to reduce chem cal volunmes and toxicity with
each new process;

° Requi ring EHS approval for all new chem cal purchases;

° Requiri ng EHS approval for all process equi pnent
instal |l ati ons;

° Recogni zi ng i ndividual enployees and Divisions for toxic

use reduction;
° Participating in the EPA 33/50 program and
° Provi di ng approximately 3,720 hours of EHS training (1991).

This commtnent is seen through four projects which Intel
conpleted in 1991. These projects resulted in major reductions in
chem cal use and waste generation.

4.2 Process & Waste Informati on:

(1) Attaching conponents to printed circuit boards using
sophi sticated surface nount technol ogy required use of CFCs. Intel
deci ded to redesign the process so the use of CFCs was conpletely
elimnated. The new design uses water sol uble surface nount pastes,
fluxes, and final assenbly techniques. Al chem cal cleaning steps
have been renoved and only hot water is used where cleaning is
required. Over 75,000 | bs/yr of ozone depleting Freon 113 were
elimnated and greater efficiency allowed the process to expand
operations to 24 hours a day.

(2) Acetone is used to clean photoresist application equipnent.
By installing controls that allow variable volunme and frequency
di spensing rather than automatic di spensi ng, consunption was reduced
by 60,000 | bs/yr (30 percent). Less chemcals are handled and fewer
air em ssions occur.
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(3) An innovative filtration process was installed that reduced
sul furic acid consunption by 9,400 |bs/yr (43 percent) while also
inproving acid purity and increasing product yield.

(4) Wastewater |aden with phosphates results from phosphoric
acid used in the manufacturing process. 1In an attenpt to avoid
contributing phosphates to a nearby river, Intel researched
al ternative manufacturing nethods. After determ ning that
consunption of phosphoric acid could not be sufficiently reduced and
all wastewater treatnent options involved the use of nore chem cal s,
I ntel began searching for a use for the used phosphoric acid. As a
result 100,000 gall ons per year of phosphoric acid that previously
was managed as a waste is collected and sold for use by fertilizer
manuf acturers. No phosphate waste is generated, reducing the
phosphate load to the river by 18% In addition, Intel stopped using
120, 000 I bs/yr of caustic to treat the waste.

4.3 Scale of Operation: Facility-w de

4.4 State of Developnent: Fully inplenented

4.5 Level of Commercialization: Techniques and neasures are
generally applicable to other electronic manufacturers and
ot her industrial sectors utilizing conparable technol ogi es
and processes.

4.6 Bal ances & Substitutions:

CHEMICAL/ UNITSOF 1990 1991 REDUCTION ANNUAL
RESOURCE M EASURE USAGE USAGE SAVINGS
$)
Freon 113 Pounds 75,000 0 100% 140,000
Acetone Pounds 200,000 140,000 30% NA
Sulfuric acid Pounds 21,850 12,450 43% NA
Phosphate Gallons 100,000 0 100% 160,000
Caustic Pounds 120,000 0 100% 12,000

NA = Not Avail abl e
5.0 Ecovom cs:

An estimated $2.2 million was spent for process changes and
research in order to put the four projects in place. This translates
to 0.121 I bs of toxic use reduction per year per dollar spent and
0.461 | bs of waste prevented per year per dollar spent.

The payback period is unclear, however through reductions in
di sposal costs, purchase costs, and environnental liability, a
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payback of the initial investnent will be realized.
6.0 DaTe CASE STuDY WAS PERFORMVED: 1992
7.0 ConTACTS & QI TATI ON

W nner, Second Annual Oregon Governor's Award for Toxics Use
Reduction, 1992.

Oregon Waste Reduction Assistance Program
Oregon Departnent of Environnental Quality
811 S.W Sixth Avenue

Portland, OR 97204

Sandy Gurkewitz -- 503/229-5918
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1.0 HeapLINE: Process Modification at a Liquid and Solid Propell ant
Propul si on Systens Mnuf act urer

2.0 Sl C CooE: Fabricated Metal Products/SIC 34

3.0 NamMe & LocaTioN oF CovwANy:  Aeroj et; Sacranento, CA 95813;
Cat heri ne Si nonsen

4.0 CASE STUDY SUMARY:

4.1 Pollution Prevention Program Description:

Aeroj et Propul sion Division, a 3,300 enpl oyee conpany, has
i npl emented a WAste Reduction Program The three person staff
assists in identifying and inplenenting waste reduction projects
wher ever possi bl e.

Aerojet identified three categories as drivers for waste
reducti on:

° | nventory reporting;
° Em ssion reporting; and
° Enpl oyee exposure.

In July 1987, a vapor degreasing pollution prevention project
was i nplenented in anticipation of solvent use restrictions al ong
W th concerns over enployee exposure. Since that tinme, the cost of
hal ogenat ed hydrocarbon sol vent has al so provided a conpelling reason
for change.

4.2 Process & Waste Informati on:

In producing its propul sion systens, Aerojet uses several
processes to clean nmetal parts for the liquid propellant engines
(e.g., a bonding process). Water sol uble nachine tool coolant is the
primary contam nant being renoved. Two vapor degreasers were used
that did a good job of renoving contam nants, but a |arge anmount of
energy was required and 80% of the perchl oroethyl ene and 100% of the
Freon were | ost to the atnosphere.

An enul si on cl eani ng system was adopted and has proven to be
beneficial fromboth an environnental and economc view. No
i ncinerable waste i s produced by this cleaning process and hydro
testing of hardware after cleaning no |onger results in generation of
hazar dous wast e.

4.3 Scale of Operation: Facility-w de

4.4 State of Devel opnent: Fully inplenmented

4.5 Level of Commercialization: Fully applicable to conparable
parts cl eani ng operations
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4.6 Bal ances & Substitutions:

CHEMICAL/ UNITSOF 1987 1988 REDUCTION | ANNUAL SAVINGS
RESOURCE MEASURE USAGE USAGE (%)
Freon 113 Tons 69 0 100% $195,000 from
the process
Perchloroethylene Tons 102 0 100% change

5.0 EcoNov cs:

The purchase and installation of the new enul sion cl eani ng
system was $300, 000. Renoval of the old equipnment cost $100, 000.
The annual operating and mai ntenance costs for the new system are
$72,000, resulting in an annual savings of $203,000 fromthe reduced
operating costs of the previous system

A payback period of 1.5 years for the initial capital was
determ ned based on the fact that sone of the existing equi pnent was
to be replaced at a cost of $110,000. This cost was avoided with the
installation of the new system Many intangi ble benefits fromthe
reduction in waste are not quantified.
6.0 DATE CASE STUDY WAS PERFORMED: 1991
7.0 CONTACTS & G TATION

California Incinerable Hazardous Waste M nim zati on Wrkshops,
1991

Aer 0] et
Sacranent o, CA 95813

Cat heri ne Sinonsen, Aerojet 916/355-3967
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1.0 HeabLINE: Reduced Raw Material Use and Process Mddification at a
Stainl ess Steel Manufacturing Facility

2.0 SICCoE: Stainless Steel Manufacturing/SIC 33

3.0 Namve & LocaTioN oF CowaNy:  Car penter Technol ogy Corporation
Readi ng, PA. M chael Wse, Manager, Environnmental Engineering.
610/ 208- 2570

4.0 CASE STUDY SUMVARY:
4.1 Pollution Prevention Program Description:

Car penter Technol ogy Corporation manufactures stainless steel
for custonmers in the nedical, aerospace, and oil drilling industries.
Sonme of the chemcals used in the steel manufacturing facility are
acid and solvents, including 1,1, 1-trichloroethane (TCA), m neral
spirits, and perchl oroethylene (PERC). Acid is used in the
manuf acturing process to pickle the steel and various organic
solvents are used to degrease the stainless steel.

TCA is known for its ozone depleting properties. PERC was
listed as a potential cancer causing agent in the 1980s. Due to
this, Carpenter Technol ogy decided to adjust a nunber of their
processes to reduce raw material usage, which resulted in decreased
raw mat eri al purchases and waste di sposal costs. Their goal is to
el im nate TCA usage.

4.2 Process & Waste Informati on:

Carpenter Technol ogy Corporation inplenmented the foll ow ng
pol l uti on preventi on neasures:

1. | nstead of routinely disposing of acid baths, acid
solutions are tested by chemcal titration and stabilized.
Acids are only disposed when determ ned to be unusabl e.

2. Substitution of mneral spirits in nost of the parts
washi ng stations.

3. Cl osing of containers when not in use decreased TCA
consunption by 95 percent.

4. Two | arge PERC degreasers had to be retained, but they were
nodi fied to reduce em ssions of volatile organic conpounds.

5. Cool ant wastes were reduced by prolonging coolant life
t hrough relatively sinple | aboratory tests to control
addi ti ons of cool ant and chemi cal s.

4.3 Scale of Operation: Facility-w de
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4.4 State of Developnent: Fully inplenented

4.5 Level of Commercialization: Fully applicable to industries
enpl oying simlar processes.
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4.6 Bal ances & Substitutions:

CHEMICAL/ UNITSOF 1991 USAGE 1992 USAGE | REDUCTION ANNUAL
RESOURCE M EASURE SAVINGS
)
Acid Pounds 3,000,000 NA NA NA
1,1,1TCA Gallons 25,000 1,600 94% NA
Coolant Gallons NA NA NA NA

NA = Not Avail abl e
5.0 Econou cs:

Bet ween $150, 000 and $200, 000 were spent to devel op and
i npl enment all of the changes. In addition, annual operating costs
will be approximtely $150,000 and $200,000. A savings of over $1.5
mllion per year is realized by avoiding the cost of solvents and
aci d purchases, hazardous waste di sposal, and cool ant di sposal .
Benefits with no assigned dollar value include the decreased risk of
environnental liability, increased enployee safety, and ease in
conplying with additional environnmental regulations.

6.0 DaATE CASE STUDY WAS PERFORVED: 1993

7.0 ConTACTS & C TATI ON

W nner, Pennsylvania Governor's Waste M nim zati on Award
Program 1993.

Pennsyl vani a Departnment of Environnmental Resources
Source Reduction Section

P. O Box 8472

Harrisburg, PA 17105-8472

Meredith H Il —— 717/ 787-7382, Pennsyl vani a Departnent of
Envi ronnent al Resour ces
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1.0 HeapLiNe: Safety-Kleen Custonmers M nimze Waste Sol vent Vol unes
2.0 SIC Cope: 4953

3.0 Namve & LocaTi oN oF COVPANY: Saf et y- Kl een
1000 North Randal | Road
Elgin, IL 60123-7857

4.0 CASE STUDY SUMVARY:
4.1 Pollution Prevention Program Description:

In 1994, Safety-Kleen Corp. introduced a waste mnim zation
parts cl eaning machine for its custoners who use degreasing solvents
to clean dirty netal parts used in autonotive and industri al
busi nesses. This new systemw || introduce an environnental ly
i nproved solvent which will allow tens of thousands of nostly smal
busi nesses to maintain the sane | evel of cleaning while reducing
solvent use by 12 mllion gallons a year. This reduced vol une of
solvent will be recycled and reused in a closed | oop process.

4.2 Process & Waste Informati on:

The new parts cl eani ng machine which the firmcalls the "G een
Machi ne, " includes a cyclonic separation system which nore than
doubl es the solvent's useful life. A new solvent has al so been
formul ated for use in the cyclonic unit. The solvent is |ess
flammabl e (flash point of 150 degrees F.), has |ess odor, and has
| ower air em ssions than previously used solvents. The new solvent is
non-chl ori nated and does not contain any ozone depl eti ng conpounds.

4.3 Scale of Operation: Fully Operational
4.4 State of Devel opnent: Fully inplenmented

4.5 Level of Commercialization: This "G een Machine" is used by
service stations, auto dealers, and a |large variety of
ot her industries. By 1994, approximately 40% of the
conpany's parts washer units (over 100,000 units) wll have
switched to the new waste m nim zati on machi ne. By the end
of 1995, the Conpany forecasts that 90% of its parts washer
units (over 230,000 units) will have been converted over to
the "Green Machine".

B- 19



4.

6

Bal ances & Substitutions: In 1993, custoners using the
firms parts cl eaning machi ne generated approxi mately

25, 000, 000 gal l ons of waste solvent. For 1994, the firm
estimates that these custoners will generate approximtely
18, 600, 000 gal l ons of waste solvent for a reduction of

6, 900, 000 gall ons of waste due to the introduction of the
"Green Machine". For 1995, it is estimated that the vol une
W Il be reduced to about 13,400,000 gallons, nearly

12, 000, 000 gallons less than 1993. It is inportant to note
that over 90% of these reductions will be realized by snal
generators. The system and cl eani ng agents are being
continuously inproved as the conpany works with custoners
to further reduce environnental inpacts of their
oper ati ons.

5.0 ECONOM CS: M ni num cost savings to custoners.

6. 0 DATE CASE STUDY WAS PERFORMVED: 1994

7.0 CONTACTS & CITATION:. Safety Kl een

Bill

1000 North Randall Road
Elgin, IL 60123-7857

Constantel os - 708/468-2217, fax 708/ 468-8535



Appendi x C - Suppl enmental Actions EPA Is Investigating
This section describes several additional actions which EPA is
exploring, and if appropriate, wll nmake plans to i nplenent. They
are listed according to the objectives in the National Plan.

bj ective 2

E EPA will evaluate the cross-nedia i npacts of source reduction
and recycling activities for specific constituents.

The Agency wants to encourage stakeholders (in particular, state
techni cal assistance centers, academ c institutions, and industrial
facilities) to examne the potential "life cycle" inpacts from
adoption of source reduction and recycling alternatives, as their
resources permt. EPA plans to support this effort by eval uating
potential inpacts of selected source reduction and recycling
alternatives for constituents that are a high-priority froma
nati onal standpoint.

In the near term EPA plans to exam ne the potential effects of
source reduction and recycling alternatives for a couple of selected
i ndustrial sectors generating high-priority netal constituents, based
on the results presented in the Addendumto the Plan. This
exam nation woul d address potential cross-nedia transfers, as well as
i npacts on energy and water usage.

E EPA wi Il explore the relationship between the goals of reducing
persi stent, bioaccunulative, and toxic constituents identified
inthis Plan with the goals of each Common Sense Initiative
Sector that the Agency is pursuing.

The Common Sense Initiative has three goals: 1) to elimnate
probl ens caused by focusing too narrowWy on a single pollutant or
envi ronnmental nedium (thereby resulting in cross-nedia transfers); 2)
to stop the practice of making policy in response to energencies; and
3) totry to bridge the gap separating environnentalists and industry
by hol ding regular neetings with EPA and interested parties to
di scuss differences and reach agreenent on nmjor issues. This Wiste
M nim zation National Plan has been developed with very simlar
pri nci pl es.

Al though this Plan does focus on constituents, it attenpts to
under stand which industrial sectors and processes result in the
generation of these constituents in wastes, and then proceeds to
focus on those processes for which source reduction and recycling
opportunities may exist.

EPA will |look at the relationship of the persistent,
bi oaccunul ative, and toxic constituents in this Plan to the six
i ndustries that the Common Sense Initiative is focusing on (i.e.,
iron and steel, electronics and conputers, netal plating and
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finishing, autonobiles, printing, and oil refining). |In particular,
EPA will share information on processes within these sectors that
generate wastestreans contai ning these persistent, bioaccunul ative,
and toxic constituents, and any information on source reduction and
recycling opportunities that may exist, or that should be devel oped
that would result in a reduction of these constituents.

Al t hough there has been little formal discussion in this
context, the Common Sense Initiatives could serve as a vehicle to
pil ot many of the concepts that are presented in this National Pl an,
such as the use of a screening tool to identify source reduction and
recycling priorities; the use of a conbination of voluntary,
regul atory, and organi zation nmechani sns to achi eve reducti ons;
optim zation of flexibility to both States and industry to get real
reductions; and effective partnerships that |lead to efficient,
effective, and innovative inplenentation of actions to achi eve waste
m nim zation goals stated here today.

bj ective 3

E EPA will investigate whether activities already underway can aid
in acconplishing the goals stated in this Plan. Possible
opportunities to investigate include:

o] Potenti al expansion of the 33/50 Program and ot her EPA
initiated voluntary prograns to incorporate priority
constituents identified through the screening tool
descri bed under Qbjective #1.

o] Devel opi ng or expandi ng an al ready existing
Leader shi p/ Recognition Programto support both State and
i ndustry source reduction efforts ained at priority
constituents.

EPA will be investigating the value of using existing vehicles,
such as the Environnental Leadership Program to get further novenent
in reductions of constituents of concern. Many generators have been
proactive and responsible in their efforts to reduce the use of toxic
subst ances through source reduction, reduce rel eases of toxics to the
environnent, and increase their use of environnentally sound
recycling. EPA wants to see an increase in the trend toward
industry's commtnent to preventing pollution.

bj ective 4

E EPA wi Il investigate neasurenent techniques for eval uating
progress toward the national goal.

After identifying the necessary data and defining the | evel of
detail needed to assess national progress toward the goal, EPA w I
i nvesti gate neasurenent techni ques (including defining appropriate
data col |l ecti on approaches and nechani sns) to eval uate the progress.

C3



The recommendations fromthe four state pilot projects described in
the National Plan will be one starting point for devel opi ng these
nmeasur enent techni ques. EPA anticipates review ng the useful ness of
measur enent net hods that have al ready been devel oped by States and

i ndustry to neasure progress.

E EPA wi Il explore establishing a process by which Regions,
States, and industry are accountable to the public in
continually inproving their reductions in hazardous
constituents.

Regardl ess of the nechanisns that are used to achieve the stated
goals, there is a need for industry, States, and EPA to docunent
progress towards these goals, and to be accountable to the public on
their intentions in setting their own priorities and neeting their
own stated goals, and how these do or do not conpl enent the national
priorities and goals. EPA expects that a process will be needed to
communi cate the Regions', States', and industry's progress to the
general public.

EPA will investigate the use of the Biennial Report, the
Capacity Assurance Plan process, the Waste M nim zation Programin
Place Certification, and the Toxics Rel ease Inventory, as viable and
def ensi bl e mechani sns for denonstrating progress and being
accountable to the public.



